
ED 127 130

AUTHOR
TITLE

INSTITUTION
SPONS AGENCY
PQB DATE
NOTE

' Ak,AILABLE FROM

EDRSPRICE
DESCRIPTORS

IDENTIFIERS

ABSTRACT

. DOCUMENT RESUME

Dirkse, Ronald; And Others
An .Activity Approacb to Fractional Concepts,
Monograph No, 5.
Michigan. Council of Teadhers of Mathematics.
Michigan Education ASsociation, East Lansing.
Nhy 74 .

50p.; For Monographs 6-9 of this series, see
SE1,)20685-688 ,

,

MCTM, Box 16124, Lansing, - Michigan 489Q1 ($1.00.each,
prepaid)(

.
.

NF -$0.83 Pius Postage. HC Not Available from EBBS.
*Aotivity Learning;'Elementary Education; *Elementary
School Mathematids; *Fractions; Instruction;
*Instructional Materials; Mathematics Materials;
Teaching Guides; *Worksheets t

.

*Micligan

SE 020 684.

This monogaph focuses upon the teaching of
fractional concepts. The introduction to fractional concepts is

, treated through sets, number lines, and area. Included are thre
diagnostic pretests, one cf which can be administered td a nonfeader.

- The major core of the mcnogrSph consists of 23 worksheets which cam
be removed for duplication. The worksheets introdtce fractional
concepts through a variety of exercises involving sets,'number lineb,
areas of figures, linear measures, and .tangram activities. (JW) -

(

t

*

***********************************************************************
* Documents acquirgd by ERIC include many informal,pnpublished *
* materials not available from other sources. ERIC makes' every effort *
* to obtain'the best copy eadlable.\Nevertheless, item of marginal .*
* .reproducibility are q,ften encountered and this affect the quality *
* of thd microfiche and hardcopy reproductions ERIC make available *
* via the ERIC Dobument Reproduction SerVide (EMS). Elm it not *
* responsible for the quality, of theoriginal document. Reproductions *
* 'supplied by EDES are the best that can, be made from trio original. *
**************************************f************.******i*************

.

al



. THE WEI

-A

T'
M

A

ti

el

.11....1.

:
THIS DOCUMENT ENTERED, AT LEVEL II.
PER INSTRUCTIONS.. ICTM.

*

T

.1. 4

AN ACTIVITY4ipPROACH

TO FRACTIONAL CONCEPT

C

I

r

4

Monograph NO: 5

May 1974

.2 1.

U S DEPARTMENT OF HEALTH,
EDUCATION It WELFARE
NATIONAL INSTITUTE OF

EDUCATION

.71415 DOCUMENT HAS SEEN REPRO.
/ OUCED EXACTLY AS RECENED FROM

THE PERSON OR ORGANIZATION
ACING IT POINTS OF VIEW OR OPINIONS f
STATED DO NOT NECESSARILY REPRE-
SENT OFF oCtL NATIONAL INSTITUTE OF
EDUCATION POSITION OR POLICY

.)t



C

Wig

r
vee. .-0'"

A

Additional copies of this monograph can be obtained at $1.00 each (prepaid)
by writing

MCTM
- BOX 16124

LANSING MICH 48901

Make checks payable to Michigan Council of Teachers of Mathematics (M.C.TM.).. -

Other Monographs availathe from same address:
1. Classroom Proven Motivational Mathematics Games., ($.60)
Z. An Introduction to the Minimum Performance Objectives for Mal.hematics

Education in Michigan (31.40)
3. Order' in Number ($1.00)
4. Metric Measurement Activity Cards ($2.00)

. .c.

ire

-V 4

A.

. ../ .
e

1



'1

-J

.4

I

-

PREFACE

This fift in a series published by The Guidelines Committee of

the Michigan Council of Teachers of Mathematitp. .This committee is partially
*W

financed by the Michigan Edudatiol Association. le

4
o Our purpose is to provide material that can be,used without a great deal

- of preparation. This material foeuges on the teaching of fractional eoncepts

and dOes not deal with computation. It4s intended to be non-graded. The

elementaryteacher may use but a few pages whereas the teacher in later grades

may --- - _--- t - - -- - - - - - - ---l. It is erected that very few teachers will

use all of the material in any given year with a single group of students.

The thaterial not an "end", but a beginning The worksheets and

suggestions are intended to be "seeds" for you the classroom teacher. We would

hope that you would use the material with your students, make improvements,

add your suggestions to our list, and build for yourself a usable unit.

We wish to note that the number of gages devoted to a particular phase

does not indicate the degree of importance of that.phase. Besides, what works

for one teacher o r learner, does not necessarily work for the next.

A

Ronald Dirkse - Stevensville

Lou He -el - HolIand

Patricia Kesterke - Alpena

Jana Sullivan - Flint ,
. .>
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INTRODUCTION

There are three main ways of introducing fractional concepts to young

children: sets, number line, and area.- The greatest stress usually is placed

on finding fitactional parts of a given area. This monograph gives equal weight

to using the number line and sets of objects. Closely related to fraction concepts

is linearmeasurement. Because of this we have included a worksheet of rulers

and two suggested activity worksheets.
16-

r,.
We believe a Suitable beginning for any mathimaties topic is assessment.

0 , .

Consequently the monograph begins with a suggested .retest for diagnosis. The

worksheets can then behest used as prescriptions for your class pr

student work.

The heart of the monograph is the setof saritinaster originals that'are.r
printed °tihe center pages for easy r em oval for ,tluplicaton. Each teacher can

_ - i .
,use these as he wishes to meet the needs of his students. The suggestions

.

.. .
, , - . ''. . . . .

offer s,
iiii" _the monograph are' only initial possthilities. Feel tree to alter andit-

I .
,.., . - - -

add to tht worksheets as the spirit moves you.' Start a fractious concepts folder..
.

We have alreadyadded a couple of extras for pouf Fraction Circles and Fraction .

Activities with Tangrams (Ris21 --21).

.

Often a complete worksheet is too much, for a particular exercise or

for the attention span of_yOur students.1,A neat way to handle this is to make a'

mask like the one shown below (for Worksheet 17) with segtiors cut out allowing

only a portion of the material'to show. Directions dnd additional problems4or

questions can be written on the mask if desired. Then run both the mask and the

paper through the copy machine at the same time to make the spiritmaster.

-2-
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A DIAGftOSTIC TESTING PROCEDURE

1
Administer a pietest bf a Lew exercisesto determine whether or not the

.

pupil can already perform any of the tasks. Test A and Test B are two

'equivalent test forms which can be used. Test C is a form of,a test that

Can be administerediddividually to a nonreader. Answer keys folloW atthe.

end of this section.
. ---2. Analyze the test to see what the child 'seems to,be able t^.do.__If ii e seem&\ . s

J - '

3.

competent in one or more of.the tasks, check the r rd of objectives

achieved. If the pretest indicates 'weakness, give the pupil instruction and.

exercises accordingly. Items on Test A and B are keyed to specific work-

sheets at the end.of this section. A descNiption of the items on test C are

also included.
.

Whether the pupil shOuld bd giVen instruction in all three tasks at the same

time (regions, number)ines, sets) depends upon his ability and his degree

of confusion. Generally speaking, yOunger children and more confused
o

older ones should be instructed in one type of task unfil reasonably proficient

before moving on t%the next task. Older children who.

confused may be:given exercises with regions% number

the same time.

are only mildly

lin0s,and sets at

4. Teachers are encouraged to set up their own method of evaluatinkstudent

progress. A suggested system in included here. The record of .objectives

achieved provides for two entries for each objective. One entry is made

when the pupil first demonstrate his ability to do the task. +he second

.7
I
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entry is made when ht-1 .s demonstrated his ability to do the task after a

forgetting period.

-

4r
... ,

.

, .
. . el.

RECORD QF OBJECTIVES ACHIEVED CONCEPTS OF FRACTION4111RIMBERS
. 1

NAME '6.
.., i

,

. Test Item (Objective) Number s

1 2 3 4 5 6 7
.

8 9
.

10 11

Sue Apple
-

;.( bk..-

.11
task
"forgetting"

An X
after

NNW

1 t
the

additional

NMI

_

means Sue could do
a three br four-week

period, without
on. .

Bob Baker
. 1 1 lb,

Paul Charlie - 1
A check

1 Illkinstructi
. ,

. .

was-able to
;nark
do

here means
thetask satisfactorily

tion.

Sue

. .

following
. .

. ;

I

5. One of the test forms'A ox B can be used as a posttest. Additional fornis of

thek test can be easily constructed.
4

Tests A and B Item Description

Problem Number' Item . Giveti Worksheet

1. unit fraction divided figure .14,15

2. non unit fraction *divided. figure . 14,15

-5-
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,.

3. - f-reaction

4. fraction

5. fraction

6. fraction

_.

undivided figure with .

instruclion,how to divide
. - f .

undivided figure without . , 16
nstructions how to divide

scaled number Line

unit number line 4
t

a

7. fraction unsealed number. line i 13

Imit fraction, set witli, number bf objects . 1,2,3
same as denominator

/
...

9. fraction 'set with number of Objects .1,2,3
same' as denordinator . ,

A.. g.

10., unit fraction set with number of objects a
multiple of the denominator, .,...

a .

set with number,,of objects a 1,2,3
. . . multiple of the denominator ,.

11. fraction
I

Problem Numtler

) 1,2
1

A

3,4 .

.

,

.

-.. 5,6
A

,

7,.8 *

Test CsItem Description

Item

unit fraction ,

Given

same 'number of items
as the denominator

. non-unit fraction- i sage number of

A
-., as ,the denominafor
_., . .. .

unit fraction
.

number of items a multiple - ,#
.

of the denominator .

non unit frtaction number pf items sAnultiPle
at1 of the*denotninator

.

9

-6-
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a.

ANSWER }MY FOR TEST A

One of the three iSarts are shaded"...

2t 'NO of the five parts are shaded

3. The rectangle is' divided into eight equal p and three of them. are shaded.

4. The rectangle is divided into four equal parts and 'two- of them 'are shaded.
Q 1

.8. One of the circles has a" ring around it
,

9 'Three of the triangle have a ring around them ,
, 4. .

10. Fivefof the Xtb`have a ring around them
I

11. Sixteen of 'tile dais/have a ring around them
I . .

, ANSWER KtY FOR B

.
. z, .

e.

,

.

1. One of the three parts are shaded

'r; -
2. Three of the eight.pAts_are:shaded

.
...% iir .3. The rectangle is divided into four equal, and three of 'them are shaded. divided

, .
.-.. at .4. The rectangle is divided into eight equal par and three of them are shaded

,. 5.
.. 42... t : i , ? a i I

,. 0 1 2
.

, .6.,
I ' t ID 1 . I i I: . ='1.

.. .., -

.. 0 :' . :1
, .

. * . I'

0 .. 1 2 ;. 3 .

8.
.5

One of the circles has a ring around' its

, .Two of the triangles have a ring around them
. i

10. Three of th Vs have a ring, ardunclitheni

11. ''&of:the dots have a r.41tg around then;

.

0
1

.
.

"

.16 I"



t

'ANSWER KEY VOR TESTC

1. One item is. selected

2. One item ii .selected

3. Two items are'seleicteds
.

4. Four items.are selected

5. Three items are selected

6. Two items ard.selected

7. Si& items are selected

8. Eight items are selected

TEACHING SUGGES

Worksheet 1 (WS 1), cons

rectangular array. Using this

shading, 'coloring, or marking

the sheet can lie used several

questions might go like this:

e

1.

,

IONS FOR THE, SET WORKSHEETS (WS 1 7 3) .

4

s of sets of figures or shapes arranged in a

age the teacher can ask the student to show, by

some way certain fractions.
. It is expected thlat

es asking various questions. A sequence, of

.

-- show unit fractions /2, 1/4, 1/3, 1/6, 1/9, ... ).
-- show ant fraction th denominator the same as the number of items.

-- show any fraction
or 2/4)or 1/2; 1/
ninths 1/3 or 2/

-- show equivalent

at works with the given dgominator'(1/2; 1/4br 2/4
or 2/3; 1/6, 2/6, '3/6, 4/6 5/6; 1/2, 1/3t 2/3; all
; 111.18ths, 9ths, 6ths, 3rds, 1/2 ... ) '

ctions (1/2 on-selected items 1,2,7,8. 1/3 on 3,4,5,6)

At this pOint it shni 1d.ha indtgated that the is is arranged asfsallows:

A

r

.I.

. I
. -I 4

I-

:8-

/L.

4.



J
1. 2 7. 8_

, 2. 4 8. , 16

3. 3'- 9 6
. . , 1

- _4. -6 ' 10. 12

5. 9 . 11. 5
,

6. 18 12. 10

a

..This arrangement allows the use of just a portion.of the sheet at one time.

Those denominators which lend themse lves to equivalent fractions are grouped

together.'
.

After- the sheet

if .desired. Or the.me

as.been reproduced, the sheet can be cut along the lines

'explained irfthe titroduction can be ubed: .

WS 2 has like figures each item, but they are not arranged in a regular
, -

array. The figure's in WS 3 are of,diffefent size, shape, and are disarranged.
.

The student is not usually given such items until he is more experienced with the
.

type found on WS 1.,
.

:A similar sequence of questions can be asked on WS 2.and WS 3 ap were

asked on WS 1. .-
t

t
. \ . . .

.
TEACHING SUGGE.S.TiqNS F.OR NUMBER 'LINE WORKSHEETS (WS 4 - 13)
.. -%

-

The.ptrpobe of worying, with number lines is to make the child aware of

order and be able to arrange fractions in sequence. The worksheets are designed v

for flexibility, and a variety of purposes. The arrows on the left of zero have been
7

given to indicate that nt4tiber lines do not end at zero. WS 4 has unit spacing forr

.-9-

12

e

le
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4

4

.-
the very beginning processes of ordering and placini fractions. The next five.,
worksheets are not divided in any standard jmit. WS 10 is divided into inches,

WS 11 into centimeters, WS 12 has the top 11q1f divided into inches and the bottom

half into centimeters. WS 13 has a zero marked and is otherwise open-ended.

WS 4 is designed for estimating a feii basic fractions for the beginning
.

-

.student. Have ,the student apprOximate. where 1/2 islocated; 1/4, etc.

Su,ggested activities for WS 5-64 would be to label 1/2, 2/2, 3./2, etc./

, on number line if. Then tJ compare equivalent fractions; label 2/4, 4, i4,6/4 o
- -,z . .. ,

r.
, . number line 2, and so on down The sheet with 3/6 on #,4, 9/18 oh #6, etc. Since

WS 7 has all the number lines equally spaced, one can. easily co mpare whichis

larger, 1/2 'or 3/8?,
- . .

WS 8 allows the child to estimate the location of a. given fraction.. The
_ . ..

studeit shbuld be permitted to create his- own process of subdividing. Use of a
{.t

ruler:is not redommended.'

S

.

. #

WS 9 introduces the child to number lines wit#_different unit spacing.
-

the first eight number lines. For number lines 9 and InHjave a child locate 1

7 ')

L.

have each student draw from a box two strips of paper to use as{ a unit length.c'
Emphasize that unit lengths do vary. Ask how many number lines can be used

to locate 11/2, 2. 1/2, 1/4, etc.
40"

WS 10,is divided into inches and can be used in conjunction with measure-

ment.in 1/2, 1/4, 1/83. and 1/16 filches,
# -

WS 11 has.1 umb r lines marked
A

'Ttege could also be used as rulers.

in centimeter. Some number lines

are divided into 1/2, 1/5, 1/10 centimeters. Some are intentionally left unnumbered

-10-

a
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1.

,TEST. A

Shade 1/3

. .%

6.

ti

Divide the rectangle
into 8 equal' parts and'
shade 3/8 of it.

:0.

a.

a

2.

Shade ,2/5

, Shade 2/4 of the rectangle

=

I -
a '

3

4

Show where 2/3 is on the number line.
0 2 3

/Divide 'the number line so it Sholvs fourths and show 3/4.
.0

at

Mark the er line aniighow 1/3.,
'8. Drawa, ring Un'd 1/4 of the circles.
i
9. Draw aring arouzl 3/5 of the triangles..

..10. Draw a ring aro I/2 of the Ws..
. . ,

- . 11: Draw a ring around 4/5 oi.the...'s:
. .

.. . ,

a

L

a'

Q o
icxxxxxxxxx
......

4
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1.

3.

5.

6.

TE.ST . B

1

Shde 1/5

Divide the rectangle
into 4 equal parts and
shade 3/4 of it.

0 1

2:

Shadq 3/8

4.

Shade 3/8 of the rectangle.

2 3
Show where 3/5 is on the number line.

1 2 3

ivide the number line so it shows thirds and show 2 3..

0
-1 1
Mark the number lineand show 1/2.

8. Draw a ring around 1/3 of The circles.

9. *Draw a ring around 2/4 of the triangles.N
10. Draw a ring around 1/4 of the X's.

11. Draw a ring around 3/5 of the .'s.

000
0000

xkxxxxxxxxxx

S.
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T E S,T C

This is an activity test designed to be given on an individual bas. It .

is not equivalent to the other forms in that it does not contain experiences related
/

to regions or the number line. It does give the teacher an opportunity to see first
,

hand exactly where the learner is havinkdifficulty.

Note: "Items"
such

to any objects which lend themselves to this
task, such as blocks, pencils, paper clips, chips, beads,
or coffee- sticks. Initially, items used bleu one problem

'

should be identical.'

Place on the Table

.

Say

.,t

k

1.

2,

3.

4.

5.

6.

7.

.81.

Four items

Six items

Three items

Five items

Six items

Teii items

Eight items

Twelve items

"Show 1/4"

"Show 1/6",

"Show 2/3"

"Show 4/5"

"Show 1/2"

"Show 1/5"

"Show 34"
.

"Show 2/3"

s

.1

A
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TANGRAMS

ws

sr

CUT THE SE
FOLLOWING:.

1, C is

2.' C

3. Cis

4. E is

c
PIECES OUT ALONG THE LINES TO HELP YOU ANSWER THE

r

of B

of F

. of A

of D

6. D is of G

't A is of G

8.< GIs of the big square

9. If F is 2, what is E?
.

5. D is of B D is 3, what is G?

.
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a

is of the shape at the top of the page
- (what fraction).

3.

trf the shape at the top of
the page

of the shape at tilts. top of the page
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to allow flexibility in numbering. Number line l0 could be numbered to 139. Again

these could be used for rulers.

.
WS 12 is again fine in 'whiehitho children are encouraged to estimate the. .., .

;, '..
a

10ealocation GI-1/2 or 3/4, etc . lib

WS 13 has unmarked lines and permits the student to divide the line into

six.equal parts and marls 5/6, or divide it into twelve equal parts and mark 1/3, i.

In addition-to having the child place fractions on the lines, it is alsghoped

that the teacher would place letters A, B, C, ...on different places on the lines

and have the children estimate what fraction is represented.

-Examples: Name the fractionindicated by the letters

t_I t I t 1

0 A B- C' D E 1 F

Graph andlabel 1/8,. 1/4, 5/16, 1/2; 3/4, 3/8, 7/8

e I 1, I ; I. i t i I II I I
0' 1

TEACHING SUGGESTIONS FOR REGION WORKSHEETS (WS 14 - 16)

The worksheets with regions follow the same pSttern as the worksheets on '.
sets, i.e. the number of objects& the set sheets is the same as the number of

parts on the region sheets. Students will show a correct number of parts for the
.

given fraction.

a -WS 14 shows various shapes with the pails drawn in.

WS45 has the same shapes as WS114, but the Marks are given to help
. . . .:-

s . 7the.stident... :
WS 164asi 24 rectangles which can be divided into any 37.n up'ber of parts..and:

1



,

shaded in various ways. By. using a paper cutter these can be done one column at
. -

a time, or equivalent fractions can be shown in different ways in each column

1
I

1
AN ADDITIONAL ACTIVITY

This activity uses all three ways of illustiating fractions. It consists of

sets of questions thatcan be used interchangeably with the following worksheets:

WS 1, 2, 3, 5, 6, 7, 14, 1I.5. The question can be given orally or used on the

overhead projector. The student is to shad, circle, or indicate the kiven fraction

as the teacher direCts.

The fraction given in question sets A, B, and C have denominitors the

same as the number of parts. As the student's knowledge of fractions increases,

a more difficult task would be to find equivalent fraiions in the set.

. The fracons in sets D through I have denominators differept from the

number of parts shown. ,
0

IMPORTANT: It is suggested that the student be given sheets showing sets, number
t

lines, and regions, and asked t1
4

o answer the same question for all three sheets

noting the similarity of what they are doing on each. -"

The number' of ways that these worksheets can be used in the classroom

are limited only by the teacher's resourcefulness. In compiling these worksheets

we have tried to consider many possible combinations. As indicated above, WS 1,
0. 4.

2 3, 14, 15, are all laid out in' a similar manner so that the same questions
I

can be used on, all five, .plus the number line worksheets 5, 6, and 7.

..;' TheThe worksheets can be cut so that only poriions are used in one day. In....
;% : t' - .

.

.0



a V

1

this manner the student does not tire as easily of doing such work. It could also /

be used as a review.at a later date. The arrangement appears below for WS 1, 2,

. 3, 14, 15, with the suggested cutting plies- indicated..
lob

1. 2 7.. 8 S

2. 4 8. 16

3. 3 . 9. 6

4. 6 10. 12

5.. 9 11,

6. 18 12. 10

As an alternative to cutting the worksheets, a mask can be used as explained

in the introduction.

O

SHOW: By Shading or coloring.
By drawing a line through.
By circling.

SET B. SHOW

2. f14-1------ 1/4
3. 1/3
4. 4/6

SET A. SHOW
1. 1/2 1/2' ,

2. 2/4J
'3. 1/3 1/3
4. 3/61
5..3/9 3-1/3 5. 3/9 p 1/3
6. 9/18 6. 6/18
7. 4/8 7. 2/8 1 48. 8/16 1/2 . 8. 4/16S
9. 3/6 9. 2/6' /.0

6/12 10. 8/123
11. .2/5 2- 2/5 11. 3/5 7 3/5
12. 5/1011/2 12. 6/103

-13-

44

I

SET C. SHOW
1. 2/2J 1

2. 3/4 3/4
p. vs 1
4. 5/6 5/6
5. 9/9 1 1

6 151181 5/6
7. 6/8 3/4
8. 12/16-Z5-

10. 1Q/12
9. 5/6 /5/6

-11. 0/5
,12. 0/10

.1



SET D.
1. 2/2
2. 1/2
3..1/3
4. '1/2
5. 1/3
6.. 1/2
7. 1/2
8. 1/2
9. 1/2

10. 1/2
11: 1

12. 1/2

SHOW

1

SET E. ) SHOW SET F. SHOW

1. 0/2 1. 2/2
2. 1/4 2. 1/2
3. 1/3 3. 0/3
4. 1/3 4. 2/3
5. 1/3 5. 2/3
6. 1/3 6. 4/6
7. 1/4 7. 3/4
8. 1/4- 8. 5/8
9. 1/3 9. 1/6

- 10. 1/3 10.. 3/4
11. 1/5 11. 0/5
12. 1/5 12. 3/5

SET G. SHOW SET .11.. SHOW SET 1. SHOW

1. 1 1. 0 1. 1/2
2. 2/4 2. 2/2 2. 1/2
3. 0 . 3. 1 3. 2/3

,, 4. 5/6 4. 0/6 4. 1/3
5. 3/3 5. 0 i (.\1 5. 2/3
6. 2/3 6. 6/6 6. 2/6
7. 3/4 7. 4/4 7. 5/8
8.3/43/4 8. 2/2 8..3/4
9. 2/3 9. 3/3 9. 1/2

10. 3/6 10. 4/4 10. 5/6
11. 1 11. 0 . al. 4/5
121 5/5 12 515 12. 4/5

COMMENTS ON WS 17

WS 17 consists of 500 xis arranged in a 25 X 2tarray.

1. By sectioning off portions of this array as explained in the introduction,

fractions with denominators other than those used on the worksheets can be,shown.

2. Using five rows or four columns, or a 10 X 10 array, a per cent model

can be created. Graph paper can also be used for this.

3. Also, exercises can be created to Illustrate equivalent fractions.

a

-14-
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COMMENTS ON THE USE OF WS 18 - 20, LINEAR MEASURE .

One of the most common uses of fractions is Measuring with a ruler.

Typically the student is asked to measure the length of an object or a line with a

4ruler scaled in sixteenths. This request often leads to difficulty because the

student does- not know the names of the divisions. . What follows is one approach

to the teaching of this topic.

Regardless, of grade level, the ability to measure varies, especially in
Or

the middle or upper grades. A short pretest will determine individual abilities.

PRETEST: Cut from a coat hanger five lengths of wire 2 to 6 inches in length.

Care should be taken to force the use of a variety of fractions:

i.e.'2 1/4, 2 13/16, 3 1/2, 5, 5 3/8, (achievement level of the

learner should be considered at this poin. Label each wire with .

masking tape using the letters. A, B,. C, D, E. Place the wires on

a table at the sid of the room and have each student individually

measure the wires and turn in his answer sheet. This pretest can

be done with or without prior instruction on the use of "the ruler.

The ability of the learner would help decide this option. This could

be accomplished while the group is working on another assignment

a week or two prior to the time that the teachingof 'the ruler is

scheduled.

The results of this pretest will' determine the kind and depth of instruction

required. Most often students fall into two groups. those who need a little. brushing

t

-15-
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up, and those who need HELPS! The worksheets are intended-for the 'latter

group.

Step 1 Using WS 19 and a ruler scaled in 1/2 inches (WS 18), each student

measures each line to the nearest inch and has his answers corrected.

The student does not begin work on the next column until he has all

answers in the first column correct.

Step 2 Using a ruler scaled in 1/4 inches, each student measures each

line to the nearest half-inch*and has his answers corrected. The
1

student does not go on to the next column-until X11 of these answers

are correct.
r

Most students who have had somesccperience with measuring will get this

far without a great deal of difficulty. It is measuring to the hearest quarter inch

and nearest eighth-inch that gtves trouble. Therefore, stopping at this pOint and

reviewing' material covered and procedures is time well spent.

Steps 3 and 4 will follow the above pattern using colinnns 3 and 4. Consider-

ation should be given to doing one or two columns at a time, depending on the degree

of interest and concentration power of the learner.
1 .

A single exposure to measurement is not adequate. Additional and varied

experiences with measuring should be provided at a later time review and re-

ihforce learning.

Rulers such as the ones shown qn WS 18 are available commercially atd

are'preferred. One alternative is to copy the worksheet, laminate if possible, and

cut out each ruler. Or you can use the page as it appears, folding as necessary.

.4



WS ZO would be used in a similar manner, first completing the centimeter

column for all segments. Then, after all centimeter answers have been done

correctly, the student can go on to the millimeter column. It might be advisable

to allow an "error" of one or two millimeters, since a millimeter is a very small

unit.

FRACTION CIRCLES

Prepare two circles of contrasting' colors, for each student. Cut a radius

on each. We recommend at least a 10 centimeter radius.

Fit the two circles together at the slit so that they overlap.

The fraction circle is very useful without any markings for students to ,

get a feeling for fractions. You are able to quickly check concept understanding

without paper and pencil. Suppose the circles are blue and yellow, you can ask:

"Make your wheel 1/4 yellow and hold up". . . ."great". . . ."Makeyour circles 2/3

blue, hold up"; etc. You can tell at a glance which of your students are having

iculty.
.

By marking di:Visions on one circle you can be more specific -- you can



even put degrees on.

Some kids like to play an E.S.P. game with these circles -- let your Am

s tudents make up their own games.

Lamination will preserve the fraction units, but it is expensive.
,

FRACTION ACTIVITIES WITH TANGRAMS (WS 21- 24)

WS 21 -24 provide an unique approach to fractional concepts. Although
-

most students will enyTy this activity, not all students will grasp the fractional

implications.

East student must have his own copy of WS 21 to be cut out. , The pieces

are then used to answer the ten questions at the bottom of the page and the problems

on WS 22 - 24.

ANSWER KEY

WS 21 WS 22

1. 1/2 .1. 1/2

-2. I/4

3. 1/2 3. 1/2

4. 1/2

5. all

6. 1/2

7. 1/2.

8: 1/4

9. 1/2

10. 6

-18-
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WS 23 WS 24

1. 1/4 1. 1. 1/8

2. 1/6 2. 172

3. 1/3 3. 1/4

0
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